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Summary
Equine gastric ulcer syndrome is common in domesticated
horses, especially those performing in athletic endeavours.
However, the prevalence of equine gastric ulcer syndrome in
feral populations of horses is not documented. This study
investigated the prevalence and severity of squamous and
glandular gastric ulceration in an abattoir population of
horses in the UK. Both squamous and glandular ulceration
were more prevalent in domesticated horses when
compared to the feral horses studied.

Introduction

Equine gastric ulcer syndrome (EGUS) has been widely
investigated during the past decades due to its high
prevalence in populations of domesticated horses. In the
mature horse, the occurrence of gastric lesions has
predominantly been reported in the squamous region of the
equine stomach. Prevalence of squamous gastric lesions has
been reported to range from 11% in leisure horses to >80% in
competing racehorses and high level endurance horses
(Murray et al. 1996; Vatistas et al. 1999; Begg and O’Sullivan
2003; Chameroy et al. 2006; Tamzali et al. 2011). Lesions
found within the glandular area of the stomach have been
reported less frequently, with prevalences of 17–33%, 54–64%
and 47–65% reported in endurance horses, leisure/sports
horses and Thoroughbred racehorses, respectively (Begg and
O’Sullivan 2003; Nieto et al. 2004; Tamzali et al. 2011; Hepburn
2014; Sykes et al. 2015b). However, to the authors’
knowledge, the prevalence of EGUS in feral horses has not
been reported. The present study therefore aimed to
compare the prevalence of EGUS in domestic and feral
horses presenting to an abattoir for slaughter.

Materials and methods

Ethics
This study was performed in accordance with the relevant
Home Office guidelines in the UK.

Horses
Horses were randomly selected during two separate visits to a
certified abattoir in the UK between June and August. Horses
were classified, as assessed by an abattoir employee, as feral
on the basis that they were free ranging with little or no
human interaction, and classified as domesticated on the
basis that they had been under human care for a
designated purpose. The feral population originated from the

Dartmoor and Exmoor regions of the UK. History of the horse
such as age, sex, breed or discipline of the domesticated
horses was not available.

Data collection
Once classified as feral or domesticated, horses were
slaughtered in accordance with appropriate UK legislation.
Following slaughter, the gastrointestinal tracts were removed
and the stomachs separated by an abattoir employee. Each
stomach was dissected along the dorsal plane from the
lower oesophageal sphincter to the pyloric sphincter and
rinsed with water. Stomachs were numbered and
photographed for future analysis. Grading of the gastric
lesions was performed by a single investigator (B.W.S.),
blinded to the group allocation of the horse. Lesions were
graded using the 4 point EGUS council system (Andrews et al.
1999) (Table 1) with the squamous and glandular regions of
the stomachs graded separately.

Statistical analysis
Horses were dichotomously classified as being positive or
negative for equine squamous gastric disease (ESGD) or
equine glandular gastric disease (EGGD) if the assigned
grade for the squamous or glandular mucosa was ≥II/IV or ≤I/
IV, respectively (Sykes and Jokisalo 2015). A Chi-squared test
was used to compare the prevalence of ESGD and EGGD
between feral and domesticated horses, with a significance
level of P≤0.05.

Results

A total of 60 domesticated horses and 29 feral horses were
included in the study. Data from 2 feral and 9 domesticated
horses were excluded due to inconclusive photographic
documentation, resulting in 51 domesticated and 27 feral
horses being included in the final analysis. Figures 1 and 2
demonstrate the lesion distribution of ESGD and EGGD. Using
the dichotomous classification, ESGD was present in 60.8% of
domestic horses and 22.2% of feral horses (P = 0.001) and
EGGD was present in 70.6% of domestic horses and 29.6% of
feral horses (P≤0.001). ESGD and EGGD were present
simultaneously in 42.3% and 7.4% of domestic and feral
horses, respectively (P≤0.001).

Discussion

To the authors’ knowledge, this is the first study to investigate
the occurrence of EGUS in feral horses. The findings of the
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current study demonstrate that the EGUS may be present in
feral horses, albeit at a much lower prevalence than in
domestic horses. The results of the current study further
demonstrate that the prevalence of ESGD and EGGD is
significantly higher in domesticated horses compared to feral
horses. It has recently been highlighted that ESGD and EGGD
should be considered as different disease entities (Sykes et al.
2015a). As such, they will be considered separately in the
following discussion.

The prevalence of ESGD in the group of domestic horses
within this study was comparable to previous studies
(Luthersson et al. 2009; Hepburn 2014), which obtained their
results through endoscopic examination. Fundamentally, the
pathophysiology of ESGD has been linked to the exposure of
the stratum corneum of the squamous mucosa, a tissue with
minimal protective mechanisms, to hydrochloric acid,
secreted from the glandular area of the stomach, and
volatile fatty acids, produced as a result of fermentation of
soluble carbohydrates (Nadeau et al. 2003; Andrews et al.
2006) with bile acids potentially further exacerbating the risk
of disease (Berschneider et al. 1999). Exercise further
increases the risk of disease by pushing acidic gastric
contents up onto the squamous mucosa due to the
increased intra-abdominal pressure that is associated with
gaits faster than a walk (Lorenzo-Figueras and Merritt 2002).
These factors are particularly associated with the
domestication of horses and probably explain the high
prevalence of ESGD observed in the current study. Likewise,

the absence of such risk factors is a logical explanation for
the relatively low prevalence of ESGD observed in the feral
horse population. The presence of ESGD lesions in 22.2% of
feral horses was higher than expected by the authors.
However, it has been previously shown that severe ESGD may
develop rapidly with fasting (Murray and Eichorn 1996) and
transport (McClure et al. 2005), to both of which the feral
horses were exposed following capture and prior to slaughter
and which may have contributed to the disease observed in
this population.

Interestingly, the prevalence of EGGD in domesticated
horses reported in this study (70.6%) was higher than
previously reported in any other population (17–33%, 54–64%
and 47–65% in endurance horses, leisure/sports horses and
Thoroughbred racehorses, respectively) (Begg and O’Sullivan
2003; Nieto et al. 2004; Tamzali et al. 2011; Hepburn 2014;
Sykes et al. 2015b). One possible explanation for this is that
endoscopic examinations may be lacking in sensitivity when
determining ulcerations within the glandular area of the
stomach, particularly low grade lesions, when compared to
necropsy (Andrews et al. 2002). However, it must be taken
into account that the classification of the ulcerations in the
present study was performed from photographic evidence
rather than through histopathological examinations, which
has been suggested to improve accuracy of diagnosis
(Andrews et al. 2002). As such, the higher prevalence
observed may be truly reflective of a higher rate of disease in
the abattoir population than other populations previously
studied.

At present, the pathophysiology EGGD is not known,
although it is believed to result from a breakdown in normal
mucosal defence mechanisms (Sykes et al. 2015a). The
factors that contribute to this are yet to be elucidated but
the finding of a significantly higher prevalence in domestic
horses (70.6%) than feral horses (29.6%) suggests that intensive
management may at least play a role in increasing the risk
and severity of disease. This is consistent with a finding in
endurance horses where the prevalence of EGGD increased
from 17% during the interseason period to 33% within the
season (Tamzali et al. 2011). The lack of a history on

Fig 1: Equine squamous gastric disease lesion distribution in
domesticated (n = 51) and feral (n = 27) horses presenting to an
UK abattoir for slaughter.

Fig 2: Equine glandular gastric disease lesion distribution in
domesticated (n = 51) and feral (n = 27) horses presenting to an
UK abattoir for slaughter.

TABLE 1: Grading system used for the classification of lesions
(adapted from the EGUS council grading system).

Grade Definition

0/IV No lesions present
I/IV Hyperaemia/hyperkeratosis and/or mild surface

erosions, but no ulcerations
II/IV Single large or several smaller superficial lesions
III/IV Single layer/deeper lesions or multiple lesions
IV/IV Severe ulceration, large/deep, coalescing
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management factors relating to the domestic horse
population in this study makes further discussion as to the
potential reasons for this finding purely speculative. Similar to
ESGD, the finding of an EGGD prevalence of 29.6% in the
feral horse population was surprising to the authors. Whether
factors such as fasting and transport were associated with
the development of disease in this population, as discussed
above for ESGD, is not known but warrants consideration.
Alternatively, EGGD may be present at a certain background
prevalence within the feral horse population. Further studies
investigating risk factors for EGGD and the prevalence of
disease in feral populations not subject to capture, transport
and holding are warranted.

Conclusions

The findings of the current study demonstrate that the
prevalences of both ESGD and EGGD are higher in
domesticated horses compared to feral horses, and that both
are present within an abattoir population of feral horses.
Further studies into the prevalence of disease in feral horse
populations and the risk factors for EGGD are warranted.
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